INDOOR DIOXIN ASSESSMENT REPORT

SITE NAME: Ringwood Mines Landfill Site —- RV001

DC NO.: ~ RST2-02-F-2664
TDD NO.: -~ TO-0029-0014
EPASITEIDNO.. ~ NJD980529739

SAMPLING DATES: February 13, 2012

- |
1. Sample Locations: Refer to Attachment A, Table 1, Wlpe Sample Collection
Information Table

2. Introduction:

In 2012, The United States Environmental Protection Agency’s (EPA) Removal Action Branch
was requested to assess residential properties for the presence of dioxin and related compounds
in the vicinity of the Ringwood Mines Superfund Site (the Site). The justification for the Indoor
Dioxin Assessments was based upon historical landfill fires during the deposition of wastes at
the Site and the possible aerial deposition of particulates on to surrounding residential properties.
As a result, residents requested that EPA conduct voluntary indoor residential dioxin testing to

determine if any residential properties had been impacted by prev1ous operations conducted at
the Site.

This report has been prepared to document the activities which were completed in support of the
Indoor Dioxin Assessment. For privacy reasons, the name and address of this property will not
appear within this report. Instead the property was assigned a umque identifier number - RV001.

3. Indoor Dioxin Assessment Summary: 7

On February 13, 2012, Weston Solutions, Inc., Removal Support Team 2 (RST 2) mobilized to
_ the Site to conduct Indoor Dioxin Assessment samphng activities. at the property referred to by
RST 2 as RV00l. Sampling was conducted in accordance with the EPA Environmental
. Response Team (ERT) Standard Operating Procedure (SOP): #2011, Chlp, Wipe, and Sweep
Sampling, dated November 1994. Two sample locations were chosen: one in a high occupancy
area (i.e., the living room) and one in the attic. Dioxins refer to a group of toxic chemical
compounds that share certain chemical structures and biological characteristics. Dioxins can be
released into the environment through forest fires, backyard burmiing of trash, certain industrial
activities, and residue from past commetcial burning of waste. Dioxins breakdown very slowly
and past releases of dioxin from both man-made and natural sources still exist in the
‘environment. Other sources include the incomplete combustion of firewood or cooking oils and
grease; therefore, areas where combustion may occur, such as kitchens and fireplaces, were
avoided. The attic was chosen as a sample location because of the presence of air circulation

vents open the exterior of the residence, which may have become collection areas of external
smoke from the landfill fires.
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The wipe samples were collected by surrounding an area with a 100 square centimeter (cm?)
template and wiping the area with a 15-cm by 15-cm Ghost Wipe™ sterile sampling pad soaked
with hexane. The surface area sampled was wiped vertically and then horizontally to ensure
complete surface coverage for sample collection. The wipe samples were then placed in 2-oz.
glass jar for shipment to the laboratory. As part of the Indoor Dioxin Assessment sampling
activities conducted on February 23, 2012, RST 2 collected two wipe samples from the RV001
property. The wipe samples collected from RV001 on February 23, 2012 were shipped to an
EPA Contract Laboratory Program (CLP) laboratory, Cape Fear Analytical, LLC of Wilmington,
North Carolina, on February 23, 2012 for dioxin/furan analysis under Chain of Custody (COC)
Record No. 2-021312-144957-0019. Wipe sample collection information can be found in
Attachment A, Table 1. In addition, photographic documentation can be found in Attachment B.
The COC Record is presented in Attachment C.

4. Analytical Discussion

Dioxins are a group of compounds that share distinct chemical structures and characteristics,
The term “dioxin” commonly refers to the compound in this group considered most toxic,
2,3,7,8-tetrachlorodibenzo-para-dioxin (2,3,7,8-TCDD). Other dioxin-like compounds (DLCs)
are typically found in combination with 2,3,7,8-TCDD. Toxicity Equivalence Factors (TEFs) are
used as a measure of toxicity of DLCs relative to 2,3,7,8-TCDD. Concentrations of DLCs in
environmental media are modified by TEFs to determine the concentration of each DLC that is
. equivalent to a concentration of 2,3,7,8-TCDD. The modified DLC concentrations are expressed
in terms of 2,3,7,8-TCDD toxicity equivalence (TEQ) (i.e., dioxin). An EPA Fact Sheet: Use of
Dioxin TEFs in Calculating Dioxin TEQs at CERCLA and RCRA Sites, is presented in
Attachment D. . ‘

Analytical results of the wipe samples collected on February 13, 2012 1nd1cated Total 2,3,7,8-

TCDD TEQs of 0.77 nanograms per square meter (ng/m?) and 0.58 ng/m All sample results
were compared to the EPA Risk Assessment Screening Value of 0. 9 ng/m’. Sample analytical
results indicated that dioxin concentrations were below the 0.9 ng/m?® screening value. Refer to
Attachment A, Table 2 for the 2,3,7,8-TCDD Toxicity Equlvalence Summary Table and
Attachment C for the validated laboratory data. .

D 4 - Date_//€// A
- Scott{T. Snyder, CHMM '

Site Pro;ect Manager, RST 2

5. Report Prepared By

6. Report Reviewed By: _% _ Date _/Z{Z z
. Peter Lisichenko _ '
Group Leader, RST 2




| |

 ATTACHMENT A

o Table 1: Wipe Sample Collection Information Table
(RV001)

o Table2: 2,3,7,8-TCDD Toxicity Equivalence Summary
Table (RV001) '




Table 1

Wipe Sample Collection Information Table
Ringwood Mines Landfill Site (RV001)

February 13, 2012
: Sample Sample ‘ .
Sample No. Date Time Media Analysis Collection |Sample Type Location Description
RV001-FW001-001 2/13/2012 0945 Wipe: Dioxins/Furans Grab [ Field Sample Attic
RV001-FW002-001 2/13/2013- 0955 Wipe | Dioxins/Furans Grab Field Sample’ Living room
RV001-FB-021312 | 2/13/2012 0948 Wipe Dioxins/Furans Grab Field Blank N/A
RV001-LB-021312 2/13/2012 0957 Wipe Dioxins/Furans Grab Lot Blank N/A

N/A =Not Iapplicable.
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Table 2
2,3,7,8-TCDD Toxicity Equivalence Summary Table
Interior Wipe Samples
Ringwood Mines Landfill Site (RV001)
February 2012

Field Sample ID: RV001-FW001-001 RV001-FW002-001
_ Sample Date: 2/1312012 ) 2/1312012
CLP Sample ID:  BONN7 BINNS
~ Comment: Attic Living Room
Total 2,3,7,8-TCDD TEQ* 0.77 0.58 -

- All concentrations presented in nanograms per square meter (ng/mz).

CLP = Contract Laboratory Program.
TCDD = Tetrachlorodibenzo-para-dioxin.

. TEQ = Dioxin toxicity ei]uivalenée.

*World Health Organization (WHO) 2005 Toxicity Equivalence Factors (TEFs) used to calculate Total 2,3,7,8-TCDD TEQ.
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 ATTACHMENT B

o Photographic Documentation




Photographic Documentation
Ringwood Mines Landfill Site
Indoor Dioxin Assessment — RV001
February 13,2012

Photograph No. 1: Wipe Sample Location RV001-FW001-001, adjacent to attic access hatch.

~ %«‘K%"*‘”N C o

Photograph No. 2: Wide angle view of RV001 attic.




Photographic Documentation
Ringwood Mines Landfill Site
Indoor Dioxin Assessment — RV001
February 13, 2012

Photograph No. 3: Wipe sample location RV001-FW002-001, living room floor.

Photograph No. 4: Wide angle view of wipe sample location RV001-FW002-001.
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‘ o Chain of Custody Record and’
| Validated Laboratory Analytical Results
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Weston Solutions, Inc., RST 2

CHAIN OF CUSTODY RECORD

No: 2-021312-144957-0019
DateShipped: 2/13/2012

Case# 41626 Ringwood Mines: Landfill - RV
Contact' Name: Andy Confortini Lab:Cape Fear Analytical
Contact Phone: 908-420-4455 Airbill No: 8993 5598.4330
Lab# |Sample# cLP Analyses Matri | Sample Area | Area Units | Collected | Sample Numb | Containe | Preservativ | Lab QcC
Sample x Media Time Cont|r e
# ’ .
RV001- BONN7? | Dioxins/Furans: Wipe | Gauze pad 100 | centimeters | 2/13/2012 | 09:45 .1|4ozjar Hexane-4C | N
FW001-001 1 . .
RV001- BONNS | Dioxins/Furans Wipe | Gauze pad 100 | centimeters | 2/13/2012 | 09:55 - 1{4o0zjar |Hexane-4C |N
FW002-001 S ' . . .
RVO001-FB- | BONNS | Dioxins/Furans Wipe | Gauze pad 2/13/2012 | 09:48 1|4o0zjar |4C N
021312
RV001-LB- | BANPO | Dioxins/Furans Wipe | Gauze pad - 2/13/2012 | 09:57 1|4o0zjar [(4C . N
021312 : ‘ 1 :
Special Insh’_uctjdns: Samples 10 be analyzed using method DLM02.2. Per the request of the Cape Fear Analytical laboratory SAMPLES TRANSFERRED FROM
coordinator, the gauze pads were moistened with hexane prior to collection. This Is the last:shipment of samples under this CLP ‘CHAIN OF CUSTODY #
Case No. . ’
ltems/Reason |- Relinquished by (Signature and Organization) Date/Time Received by (Signature and Qrganization)- Date/Time ' Sample Condition Upon Receipt ,

T

oo/
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ATTACHMENT 1

Dioxins

SOP NO. HW-19 » Page 1 of 3
| PCDD' 8 & P¢DF’ s by HRGC/HRMS

CASE No.: 4;1826 ’ SDG No.: RS003-FB-021312

'LABORATORY: CAPE ' SITE: RINGWOOD MINES LF
'ANALYSIS: PCDD & PCDF h ' ‘

DATA ASSESSMENT

The current SbP HW-19 (Revision 1) October 2006, USEPA Region |l Data Validation SOP for
evaluating organic data has been applied.

All data are valid and acceptable except those analytes rejected "R"(unusable). Due to the detection of
QC problems, some analytes may have the "J" (estimated), "N"(presumptive evidence for the
presence of the material), "U" (non-detect) or "JN" (presumptive evidence for the presence of the
material at an estlmated value) flag. All action is detailed on the attached sheets.

The "R" flag means that the associated value is unusable. In other words, significant data bias is
evident and the reported analyte concentration is unreliable.

Reviewer's ,
Signature: Shpbigha Capil Date:_04 / 10/ 2012

Peer Reviewer's _ .
Signature: - . - Date: ____/ /2012

Verified By: - - Date: 112012




ATTACMNT 1 . )
Dioxins : b . ‘ ‘
SoP NO. EHW-19 - ' Page 2 of 3

PCDD’' s & PCDF’'s by HRGC/HRMS
SDG# FB-021312

Sample identifi cation:
* The following detected target analytes do not satisfy all method defined criteria (lon Abundance
Ratios) and have been reported as Estimated Maximum Possible concentration (EMPC):

LAB METHOD BLANK MB for batch 20476:
1234678-HpCDD, 12346789-OCDF

Sar’hple # RS003-LB-031312 (BONP8):
1234678-HpCDD

Sample # RS004-LB-021312 (BINQ2):
1234678-HpCDD :

Sample # RV003-FW002-001 (BONP2) . o
1234678-HpCDF '

Sample # RV003-LB-021312 (BONP4):
2378-TCDF

- Sample identification;.

The following detected target analytes indicate the presence of a quantitative interference and
have been qualified as Estimated J:

Sample #RS003-FW001-001 (BONPS):
- 123478-HxCDF

Method Blank Contamination'

Reported analyte concentration in the sample is less than 5 times the concentration of the analyte
in the method blank. Reported analyte concentration has been been reported as Estimated
Maximum Possible concentration (EMPC)

12346789-OCDD in the following samples:
RS003-FW002-001 (BONP6), RS004-FW001-001 (BONP9), RS004-FW002-001 (BINQO) & RV003-

FW001-001 (BONP1), RV001-FW001-001 (BSNN7), RV001-FW002-001 (BQNN8), RV003-FW002-001
~ (BANP2)

Field Biank Contamination:

Reported analyte concentration in the sample is less than 5 times the concentration of.the analyte

in the Field blank. Reported analyte concentration has been been reported as Estimated Maximum
Possible concentration (EMPC):



ATTACHMENT 1
Dioxins
SOP NO. HW-19 ' ‘ . ' o _ ~ Page 3 of 3

PCDD's & PCDF’s by HRGC/HRMS

2378-TCDF in the following samples:

RS003-FW001-001 (BONP5), RS003-FW002-001 (BONPS), RS004-FW001-001 (BONP9), RVO03-FW002-
001 (BSNP2)

1234678-HpCDD

RS004-FW002-001 (BONQO) & RV003-FW001-001 (BONP1), RV001-FW001-001 (BONN7), RV001-
FW002-001 (BONN8), RV003-FW002-001 (BQNP2)

Sample # RS003-FW001-001 (BQNP5)
12346789-OCDD has been qualified J as the reported value is over the calibration range

AY

Internal Standard Recovery:

Internal standard recoveries are below the lower limit. Assoc1ated detected com pounds are qualified J.
Non detected compounds are qualified R.

Sample # RS004-FW001-001 (BONP9): ‘
13C-123478-HxCDF

Sample # RV001-FW001-001 (BONNT): -
13C-123478-HXCDF

Methad Blank <MB for batch 20476:
13C-123478-HxCDF

LCS - LCS for batch 20476:
13C-123478-HxCDF

Sample # RS004-FW002-001 (BONQO) & RV003-FW001-001 (BONP1):

Internal standard recoveries for 13C-12378-PeCDD, 13C-12378-PeCDF, 13C-23478-PeCDF

are very low in the initial analysis. Both samples were re-analyzed at a 5X dilution.

Recaveries were within QC limits in the dilution runs. Associated compounds are reported from the dilution
runs.. : '



Case No: 41826

Contract:

EP10WO001070

SDG No:

" RS003-FB-021312 "Lab Code:

CAPE

S_Qmpie Location:

[ % Moisture :

Sample Number: RV001-FB-021312

Method:  Dioxin

pH:

‘Matrix: Soil
Sample Date: 02132012

MA Number:

-Sample Time:

2196.0

09:48:00

% Solids : 100

Analyte Name

Result

Units

Dilution Factor

Lab Flag

_Ya!idaﬁon

Repqrtrabler

VVe_zlida'tion Level

2,3,78-
Tetrachlorodiben
zo-p-dioxin

0.00118

ng/wipe

.

U .

¢

U

Yes

S2AVE

23,78
Tetrachlorodiben
zofuran .

0.0014

ng/wipe

Yes

S2ZAVE

1,2,3,7.8-
Pentachlorodiben
zofuran

0.00109

n‘g/w'ipe

Yes

S2AVE

1,2,3,7,8-
Pentachlorodiben
z0-p-dioxin.

0.00134

ng/wipe

Yes

S2AVE

2,3,4,7,8-
Pentachlorodiben
zofuran

0.00104

ng/wipe

Yes -

S2AVE

12,34,7,8-
Hexachlorodiben
zofuran

0.00131

ng/wipe

Yes

S2AVE

123,678
Hexachlorodiben
zofuran

0.00127

ng/wipe

Yes

S2AVE |

1,2,3,4,7.8-
Hexachlorodiben
zo-p-dioxin

0.00236

ng/wipe

Yes

S2AVE

1,2,3,6,7,8-
- Hexachlorodiben
zo-p-dioxin

0.00238

' ng/wipe

Yes

S2AVE

1,2,3,7.8,9- -
Hexachlorodiben
zo-p-dioxin. .

. 0.00246

ng/wipe

Yes

S2AVE

2,3,4,6,7,8-
Hexachlorodiben
zofuran

0.00137

ng/wipe

Yes

S2AVE

1 ’.2 ’3 ’7 » 899'
Hexachlorodiben
zofuran

0.00188

ng/wipe

Yes

S2AVE

12.3.4.6,7.8
Heptachlorodibe
nzofuran

0.00998

ng/wipe

Yes

S2AVE

©1,2,3,4,6,7,8-
Heptachlorodibe,
nzo-p-dioxin

0.00432

ng/wipe

Yes

S2AVE

1,2,3,4,7,8,9-
Heptachlorodibe
nzofuran

0.00352

ng/wipe

Yes

S2AVE

1,2,3,4,6,7,8,9-
. Octachlorodiben
. zo-p-dioxin

0.191

ng/wipe

Yes

'S2AVE

1,’2,3,4,6,7,8_,9-
Octachlorodiben
.. zofuran

0.00422

ng/wipe

Yes

S2AVE

Total
Tetrachlorodiben
zo-p-dioxin

0.00118

ng/wipe

Yes

S2AVE
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Analyte Name

‘ Result

Units

Di'lution Factor

7 Validation

quortable

- Validation Level

Total
Pentachlorodiben
Zo-p-dioxin

0.00134

nMe

1

7Lab Flag

U

Yes

S2AVE

Total
Hexachlorodiben
zo-p-dioxin.

0.00246

ng/wipe

' Yes

S2AVE

Total
Heptachlorodibe
nzo-p-dioxin

0.0521

ng/wipe

Yes

S2AVE

Total
Tetrachlorodiben
zofuran

0.0014

ng/wipe

Yes

5

S2AVE |

Total
Pentachlorodiben
zofuran

0.00276

ng/wipe

Yes -

'S2AVE

Total
Hexachlorodiben
zofuran

0.0128

ng/wipe

Yes

S2AVE

Total
Heptachlorodibe
' nzofuran

0.0207

ng/wipe

Yes

S2AVE

TEQ WHO1998
Bird ND=0

0.00154

ng/wipe |

" Yes

S2AVE

TEQ WHO1998
Fish ND=0

0.000213

n'g/Wipe

Yes

S2AVE

Total TEQ
ND=0

-0.00053

ng/wipe

Yes

S2AVE
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Case No: 41826 -

Contract;

EP10W001070

SDG No:

RS003-FB-021312

Lab Code:

CAPE

Sample Number:

Samiple Location:

% Moisture :

RV001-FW001-001

Method:  Dioxin

pH:

Matrix:

Sample Date:

% Solids .

Soil
02132012
100

MA Number:

2196.0
" ‘Sample Time:  09:45:00 »

Ana|_yte Name

Result

_Units

‘Dilut'ion Factor

Lab F'Iag'i ‘

| rvalni'dqtipn )

Reportable

Va_lida_ition Level

233 ;778'

Tetrachlorodiben -

Zo-p-dioxin

0.0035

. ngfwipe

1

U

u

Yes

S2AVE.

T 23,7.8-

- Tetrachlorodiben

zofuran

0.00352

" ng/wipe

U

Yes

' S2AVE

1,2,3,7.8-

Pentachlorodiben -

zofuran

0.0027

ng/wipe

Yes :

S2AVE

1,2,3,7,8-
Pentachlorodiben
zo-p-dioxin

0.00712

ng/wipe

Yes

S2AVE

2,3,4,7.8-
Pentachlorodiben
zofuran

0.00272

ng/wipe

Yes

S2AVE

1,2,3,4,7.8-
Hexachlorodiben
zofuran

0.0142

" ng/wipe

Yes'

S2AVE

1,2,3,6,7,8¢

_Hexachlorodiben

zofuran

0.00424

ng/wipe

Yes

S2AVE

1,2,34,7,8-
Hexachlorodiben
zo-p-dioxin

0.006

ng/wipe

Yes

SZAVE

1 ;2’3;.6;77’8'7
Hexachlorodiben
.zo-p-dioxin

0.007

ng/wipe

Yes -

S2AVE

1,2,3,7,8,9-
Hexachlorodiben
.Zo-p-dioxin

0.00676

ng/wipe

Yes

* S2AVE

2,3,4,6,7.8-
Hexachlorodiben
zofuran

0.00324

ng/wipe

Yes’

S2AVE

1 »2a3 ’7a 819 -
Hexachlorodiben
__zofuran

0.00574

ng/wipe

Yes

S2AVE

12.3,4,6,7.8-
Heptachlorodibe
_nzofuran

0.0239

ng/wipe

S2AVE

1,2,3,4,6,7.8-

Heptachlorodibe
nzo-p-dioxin

0.0625

ilg/wipe

S2AVE

12,3,4,7,8,9-
Heptachlorodibe
rizofuran

0.00714

ng/wipe

Yes

S2AVE

1,2,3,4,6,7,8,9-
Octachlorodiben
z0-p-dioxin

0.502

ng/wipe

Yes.

S2AVE

1,2,3,4,6,7,8,9-
Octachlorodiben
zofuran

0.0122

ng/wipe

Yes

S2AVE

Total
Tetrachlorodiben
20-p-dioxin

0.0035

ng/wipe

Yes

S2AVE
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Analyte Name

Resuit

Units

Dilution Factor

Lab Flag

Validation

‘liepurt'ab(!e

Validation Level

A Total
Pentachlorodiben
zo-p-dioxin

0.00712

ng/wipe -

1

U

Yes

S2AVE

Total
Hexachiorodiben
Zo-p-dioxin

0.0292

ng/wipe

Yes

S2AVE

Total ,
Heptachlorodibe
nzo-p-dioxin

0.111

ng/wipe

Yes -

S2AVE

Total
Tetrachlorodiben
zofuran

0.0417

ng/wipe

Yes

S2AVE

Total
Pentachlorodiben
zofuran

0.070

ng/wipe

Yes

S2AVE

.Total
Hexachlorodiben
zofuran

0.0998

ng/wipe

" Yes

S2AVE

) Total
Heptachlorodibe
nzofuran

0.0483

ng/wipe

Yes

S2AVE

- TEQ WHO1998
Bird ND=0

- 0.000778

ng/wipe

Yes

S2AVE

TEQ WHO1998
Fish ND=0

0.000778

ng/wipe

Yes -

S2AVE

Total TEQ
ND=0

0.00145

ng/wipe

Yes

S2AVE
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Case No: 41826

Contract:

EP10W001070

SDG No:

RS003-FB-021312

I;ab Code:

CAPE

Sample Number:
Sample Location:

RVO001-FW002-001

% Moisture :

Method:
pH:

Dioxin

. Matrix:

Sample Date:

Y% _Solids :

Soil
02132012
100

MA Number:
Sample Time:

2196.0
09:55:00

Analyte Name

Result

‘ Units

Dilution Factor

Lab Flag

Validation

Reportable

Validaiion Level

2,3,7,8-

Tetrachlorodiben -

zo-p-dioxin_

0.00171

ng/wipe

U

u

Yes

S2AVE

2,3,7.8-
Tetrachlorodiben
zofuran

0.00434

ng/wipe

U

U

Yes

S2AVE

1,2,3,7,8-
Pentachlorodiben
zofuran

0.00618

ng/wipe

Yes

S2AVE

1,2,3,7.8-
Pentachlorodiben
z0-p-dioxin

0.00494

ng/wipe

Yes

. S2AVE

2,3,4,7,8-
Pentachlorodiben
zofuran

0.00256

ng/wipe

Yes.

S2AVE

" 1,2,34.7.8-
Hexachlorodiben
zofuran

0.00292

’ ng/wipé

Yes

S2AVE

1,2,3,6,7,8-
Hexachlorodiben
zofuran

0.003

ng/wipe

Yes .

S2AVE.

i 521334’7’8'
Hexachlorodiben
zo-p-dioxin

0.00344

ng/wipe

Yes

S2AVE

1,2,3,6,7,8-
Hexachlorodiben
zo-p-dioxin

0.00342

ng/wipe

Yes

- S2AVE

] 72:3 37;8sg'
Hexachlorodiben
Zo-p-dioxin

0.00356

ng/wipe

Yes .

S2AVE

2,3,4,6,7,8-
Hexachlorodiben
zofuran

0.0027 -

ng/wipe

© Yes

S2AVE

T1,2,3,7,8.9-
Hexachlorodiben
zofuran

0.00398

ng/wipe .

Yes

S2AVE

1,2,3,4,6,7.8-

Heptachlorodibe

nzofuran

0.0391

ng/wipe

Yes

S2AVE

1,234,678
Heptachlorodibe
nzo-p-dioxin .

0.0035

ng/wipe

Yes

S2AVE

1,2,3,4,7,8,9-
Heptachlorodibe
nzofuran

0.00378

ng/wipe

Yes

S2AVE

1,2,3,4,6,7.8,9-
Octachlorodiben
20-p-dioxin

0.733

ng/wipe »

Yes

S2AVE

1,2,3,4,6,7,8,9-
Octachlorodiben
~_zofuran

0.00974

ng/wipe

Yes

S2AVE

Total
Tetrachlorodiben
_ zo-p-dioxin

0.00928

ng/wipe

Yes

S2AVE
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. Analyte Nérhé

' Result

_Reportable | Validation Level _

- Total

units |

Dilution Factor

_ Va,ligiat,ic}n»

Pentachlorodiben 0.0293 ng/wipe J Yes S2AVE
Zo-p-dioxin -
“Total :
Hexachlorodiben 0.00342 ng/wipe U Yes "S2AVE
zo-p-dioxin ) '
o T‘otal' T T e - - ; B oo -
Heptachlorodibe 00945, | ng/wipe Yes S2AVE
nzo-p-dioxin : )
Total .
Tetrachlorodiben 0.240 ng/wipe Yes S2AVE
zofuran .
“Total ‘
Pentachlorodiben 0.131 hg/wipe Yes S2AVE
zofuran. N R -
Total -
Hexachlorodiben 0.0488 ng/wipe I Yes S2AVE
zofuran )
Total ,
Heptachlorodibe 0.0604 | ng/wipe Yes S2AVE
nzofuran. R I '
U BmNDeg . | 000638 | ngwipe | Yes SAVE
TEQWROL% | 000607 | nghwipe Yes S2AVE
?ﬁlng £ 0.00654 | ngfwipe Yes S2AVE
\
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Case No: 41&26 Contract: EP10W001070 : SDG No: RS003-FB-021312 Lab Code: CAPE

Sample Number: RV001-LB-021312 Method:  Dioxin Matrix: Soil MA Number:  2196.0
/ .
Sample Location: pH: : Sample Date: 02132012 Sample Time:  09:57:00

% Moisture : " , : _ % Solids ;. 100 ' ' -

Analyte Name Result Units Dilution Factor Lab Flag Validation ‘Reportable Validation Level
2,3,7.8- . .
Tetrachlorodiben 0.00109 ng/wipe 1 u U Yes S2AVE
zo-p-dioxin '
C2378 o N : _

Tetrachlorodiben 0.00188 ng/wipe 1 ' J J Yes S2AVE
zofuran
1,2,3,7.8- ' ~

Pentachlorodiben 0.000932 .ng/wipe | 1 U U Yes v S2AVE

____zofuran ‘ A :
1,23,7,8- ~ . ' _

Pentachlorodiben 0.00212 ng/wipe 1 U U - Yes S2AVE

zo-p-dioxin : : '

2,3,4,78- ‘ .
Pentachlorodiben | 0.000934 - | ng/wipe ' 1 U U Yes S2AVE
- zofuran .

1 32.5354’7;8' ) .
Hexachlorodiben | * 0.000894 ng/wipe 1 §) R Yes S2AVE
Zofuran ) '
1,2,3,6,7.8- _ ‘
Hexachlorodiben 0.000846 ng/wipe 1 U U Yes S2AVE
zofuran -
'1.,2,3’,4,7,8- - :
Hexachlorodiben 0.00183 ng/wipe 1 U U Yes - S2AVE
. zo-p-dioxin S
- 1,2,3,6,7.8- i _ / -
Hexachlorodiben 0.00188 ng/wipe ) 1 u U : Yes - : - S2AVE
zo-p-dioxin . : :
1,2,3,7,8,9- . , '
Hexachlorodiben’ 0.00193 ng/wipe : 1 ' U U - Yes S2AVE
zo-p-dioxin : ' : :
2,3,4,6,7.8- , :
Hexachlorodiben . | 0.000938 ng/wipe 1 §) U Yes S2AVE
zofuran .
1,2,3,7,8,9- ,
Hexachlorodiben 0.00131 ng/wipe 1 U ..U Yes S2AVE
zofuran , '
1,2,3,4,6,7,8 .
Heptachlorodibe 0.00108 ng/wipe . 1 U U Yes S2AVE
. _nzofuran . ‘
1,2,3,4,6,7,8- ‘ . j
Heptachlorodibe 0.00384 ng/wipe 1 U U Yes : S2AVE
nzo-p-dioxin . '
1,2,3,4,7,8,9- . . ‘ ‘
Heptachlorodibe 0.00166 ng/wipe 1 U : 8] Yes ’ S2AVE -
1,2,3,4,6,7,8,9- : )
Octachlorodiben 0.00436 ng/wipe 1 BJ . U Yes S2AVE
Zo-p-dioxin ) | .

1,2’3’4’6’79879; ) - . ‘ ' .
Octachlorodiben 0.00254 ng/wipe 1 U U Yes . S2AVE
zofuran ] ’ :

Total ' ’
Tetrachlorodiben 0.00109 ng/wipe 1 U U Yes
.._Zo-p-dioxin _ :

S2AVE
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Analyie Name

Result

Units

Dilution Factor

. Lab Flag

Validation

Reportable

Validation Level

Total
Pentachlorodiben
._.zo-p-dioxin

0.00212

ng/wipe -

U

Yes

S2AVE

Total
Hexachlorodiben
zo-p-dioxin

0.00183

ng/wipe

U

S2AVE

Total
Heptachlorodibe
nzo-p-dioxin _

0.00384

ng/wipe

S2AVE

Total
Tetrachlorodiben
zofuran

0.00464

- ng/wipe

Yes

S2AVE

Total
Pentachlorodiben
zofuran

0.000584

ng/wipe

Yes

"S2AVE

Total
Hexachlorodiben
zofuran

0.000846

‘ng/wipe

Yes

S2AVE

Total
Heptachlorodibe
nzofuiran

0.00108

ng/wipe

Yes

S2AVE

TEQ WHO1998
Bird ND=0

0.00188

ng/wipe

Yes

S2AVE

TEQ WHO1998
Fish ND=0

0.000095

ng/wipe

Yes

S2AVE

Total TEQ
ND=0

0.000191

ng/wipe

Yes

S2AVE
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" 1DFA - Form I.HR CDD-1
CDD/CD¥ Sample Data Summary

,Lab Name: Cape Fear Analytical, LLC (CFA)

‘Lab Code: NCO0D1894
Matrix: Wipe
. Sample wi/vol: 1 wipe
Water Sample Prep: N/A
. -Coucentraled Extract Volume: 20 ul.
Injection Volume:1 ul

‘Case No. 41826

% Solids/Lipids: 100

GC Column: DB-5SMS  1D: 60ii x 0.25mm., 0.250m

Contract:
TO No.:

Lab File 1D:

" Date Recefved:
Date Extracted:
Date Analyzed:

High Resolation

EPIOW001070
21960

Lab Sample 1D: .

12%1009

© A23FEBI2A-13
14-FEB-12
21-FEB-12
23-FEB-12

Dilution Factor: )

b 3

© EPA Sample No.

RVOOLFW(0)-001

faMNg |

\

'SDG No.: RS003.FB-021312

Page 1 of 1 o
Freed ol oge 22011022

. Form nm CDD-1

Concentrahon UnitsBgfvipe _ o

' Selecied l ifeq!; lon o I

Targel Analyte Tons RT Ratio ¥ Conccnlralxon , Q a EMPCIEDL
3.7.8-TCDD R | . LU" Y T
1,2,3,7,8-PeCDD ] 356/358 ) U 0.007]32
1.2.3:4.7.8-HxCDD %2 T T | ' i u 0006 "

23,678 K5xCDD 3901392 . U 0007
1,2.3,7.8 9-HXCDD 3907392 -1 J " 000676 1 .
1.2.3,4,6,7.8-HpCDD 4240426 | 404 108 0ues— | T W02

 1,2,34,6,785-0CDD 458460 | d469 | T 9T | BsGe B 502 -
B.3,7.8-TCDF 3047306 | B - U 0.00352

2.3,7.8-PeCDF 330342 | o . U 00027
\3,4,7,8-PeCDF 3403427 | U 0.00272
1,2,3,4,7.8-BxCDF 374/376 | . - W 00182 - &
1,2,3,6,7.8-HxCDF 3741376 3632 112 0.00424 3
~{1,2.3,7,8,9-HxCDF 3747376 o S U 0.00574
- .3,4,6,7,8-HxCDF 374376 | (] 0.00324
,2.3,4,6,1.8°HpCDF 4087410 -391 105 00239 | J /
1,2,3.4,7,8,9-RpCDF 408/410 R U 0.00714 ,
1.2,34.6,7.8.9-0CDF _ 4427444 4499 k7] 0.0151 ] /
NOTE:: Cnn:mllnns. Estimated Mummn Mlble Cohentrations (EMPCs), und Estimated Detection Levels (EDh) Tor mtldmpks aire cafeulated on 8 dry welght basb -
(except tissuex, which sre reported on » wel wdgm bask with % Liphdsp .
N . Selected Peak lon 17 lon Ratio |
Labeled Compounds lons " RT Ratio # Limits % Rec# | Recovery Limits

_13C-2.3.7.8-TCDD 3327334 3152 78 77| 0650B T 973 25%-164%)

. 13C1,2,3,7,3-PCDD _ 368370 | 3832 1.55 132178 {7 756 (25%-181%)
#3C-1.2.34,7,8-HxCDD 4021404° | 3694 T 127 105-1.43 864 | (32%-141%) |
{13C-1,2,3,6,7,8-HxCDD 4027404 | 3703 112 "1.05-143 78.8 (28%-130%)
13C-12,34,67 8°HpCDD 436A38 | A038 | 1.3 0.88-120 | 829 23%-120%) |
1300CDD 470/472 | Tda68 | 9 0.76-1.02 | 803 (V7%-157%)

’ .13C32.3 7.8-TCDF 3167318 "30.93 79 0.65-082 | 8.0 T (24%-169%)

" {3C-13.3,T8-PeCDF 352354 . | 33.52 1.58 132078 | 638 | T(24%-i85%)

" §13C-2,3.4,7.8:PeCDF 3521354 34.14 1.58 13278 72.9 (21%-178%) |

- #3CT1234.7,8BxCOF T3EABsk | 3622 537" ‘ms. | 26%-153%)
13C1,2,3,677. 8 HxCDF - 334386 | 38633 5 043-059 T 773 (26%-123%)
{13C-2,3,4,6,7,8-HxCDF i 3847386 | 36.82 | .52 0.43-0.59 772 "T‘“(zsqu%)' ]
113€7,23,78,9-AxCOF "1 T384m86 376 ST T0430% ! TSs | (29%-147%)

3C-1.2.3,4.6,7,8-HpCDF 418/420 | 394 |7 .44 0.37-0.5%" g1 (28%-143%) -
ﬁsc 1,2,34.7,8,9-HpCDF 478/420 41.07 4 - 0.37-0.5 8.2 | T(26%138%)
B7CI23.78°TCDD TR - RS T T v | s | Gseasay
l@hmnloumdlomgnlmwlnidgo(?ﬂml& - : ’ - )
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: SOOI SR

ST S

1DFA - Form 1-11R CDD-1

GC Column: DB-SMS._ 1D: 60m x 0.25mm, 0.25um  Ditution Factor; )
Concentration UnitsB8/%ipe

EPA Samplc No.
CDD/CDF Sample Data Summary {Rvom -FW002-001
High Resolition T P_‘lﬂ__&&__,

“Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EPIOW001070
* Lab Code: NC001894 Case No. 41826 TO No.: 21960 SDG No.: RS003-FB-021312
- Matrix: Wipe - ' - LabSample 1D: 3253010
“Sample wiivol: 1 wipe Lab File ID: AUFEB)2A 34

‘Water Samiple Prep: N/A - Date Received:  14.FEB.J2

Concentrated Extract Volume: 20 ul, Da}e Extracted: 21.FEB.12

Injection Volume:1 ul, % Selids/Lipids: 100 Date Amalyzed:  25.FEB.12

: T Soected | Pk lom T "I_"" T
Targel Analyte , lons } RT Ratio# (_oncentralw Q EMPC/EDL
ERERT ) I _i i i P U’ Ami'n—“l

2378 PeCDD_ L ' 73567358 !_"34.19 1sa - 000493 1
123478HCDD — — T ' s0mn L U 0.00342
12.3,6,7.8-H5CDD T o2 T U | 000342
123,789mCbD . Tj TaoAn | I~ = 0 0.00356
12.3,4,6,7,8-HpCDD A ddmds T W42 ] 106 ] ondsr T TAT "OL§T |
12346780-0C0D | dssus0 | 4473 |7 T e A T X W
23,1,8-TCDF , | 304R06 C _ U 0.00434 "~
1.2,3,7,8-PcCDF  I'T34maz | B3 | i 0.00618 | J )

B3ATEPCDE - | 3aomal | T ' U 000256 )
1.23478AxCDF . | 3147376 T , - U 0.00292
1,2,3,6,7.8-HxCDF - I R 363) ] 109 0.003 Tz
1.2,3,7,8 9-HxCDF . 3747376 i _ . _ U 0.00398
2.3.4,6,78-HxCDF : 3ante | T ‘1:_"1 I U 0.0027
12,34.6,,8-BpCDF 408410 | 3012 57 1 0030 BE 7
1.2,3,4,7,8.9-HpCDF T a0sAl0 | ‘ Bk U 0,00378
1,2.3.4.6.7.3.9-0‘@17 A "442/444 " T 4503 T o1 0.0655 ] -
NOTE: G trations, Estimated M xiroumn Possinle C fons (EMPCs), and Estimated Detection MIh(mb)!waanmmukd-kdma&yvdﬂnbuh

(e:nwmm-nmmdmumwﬁthmvukium ]
Selected |- Peak lon Ratio .
Labeled Campounds ' " Ions RT Limits % Rec# | Recovery Limits
13C-2,3,7,8-TCDD T 332334 | 3155 17065089 | .83.0 (25%-164%)
13C123,7,8-PeCOD G smmio | 3341 , 132178 | 698 % 181%)
13C-1,2.3,4,7.8-HxCDD “_T 2027404 396 | 135 | 105043 | T84d (2%-141%)
13C-1,23,678-HxCDD T )T 4021404 | 37.04 126 | 705143 | 825 (28%-130%)

13C1.2346,78RpCDD - a3 T @z 103 | 088170 882 (23%-140%)
13C-0CDD . Tqi0i72 | T [T 076162 7903 [ (T7%157%) -
13C23,78TCDF ’ 316318 3096 | 78 0.65-0.89 825 (24%-169%)

. 13C-1.2,3,7.8-PeCDF - T T 3suasa [ 3353 1.6 | 1321787 657 (3%-185%) |
IC23A7EPCDE | SIS | Tma | 14T [ 13| 7ne T Oy
§3C-1,23,4.78-H2CDF . _] 3848386 | 3624 | $1 717043055 173 | T@e%-151%) |
13C-1,2,3,6.7,8-HxCDF 384/386 | 3634 -5l 0.43-0.59 823 (26%-123%)
BC2346TBHCOF [ s | W | k2 043-059" | "S5 136%)
[3C123789-WCDF T [T 38anse 382 | sI_ 043039 | 703 [ @%im)
13C1.2,3,4.6,7,3-HpCDF ] Tawm0 T W2, aaT [03705T L 900 ] 8%143%) |
31234789 WpCDF "‘J 418AZ0 | 4@'%‘ 45 } 037-051 71 900 1 (369%-138%)
PICK2378TCDD T Tt s28/NA | THL36 NA_ | NA ) oTd TSR 9TH)
58 Calomn o be used 10 flag valnes ouiside QT limils A , ) : T
f’m‘ o Page 23 of 1022 ‘ - FormMHRCDRA D1.M022 (12/09)
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JDFA - Form I-HR CDD-1
CDI/CDF Sample Data Summary

 th,,.,¢ Cape Fear Analytical, LLC (CFA)

Contract:

High Resolution
EPIOWOG!O?Q )

EPA Sample No.

00I-FB-021312 ~ "7} .
ZANNG _ I

FE.

Lab Code: NCO01894 Case No. 41826 TONo.; 2196.0 . SDG No.: RS003-FB-021312
Matrix: Wipe Lab Sample 1D: 3253011 '
. Sample wtJvol: 1 wipe Lab File 1D A24FEBI2A 3-§
Water Sample Prep: N/A Date Received:  14-FEB-12
: - Concentrated Extract Volume: 20 ul, Date Extricted:  21-FEB-12
: Injection Volume:] ul. % Solids/Lipids: 100 Date Analyzed:  25-FEB.12
'GC Colurn: DB-SMS . 1D: M@g Dilation Factor: ) .
Concentration Units 22 wipe ‘ )
—_ — - T Selected Penk f “lon 7
: Targei Analyte Tous RT | Ratio# Concentration | Q EMP(./EDL
i B378TCDD , P o T T T 0.00118 "
| 1:23,7.8-PeCDD - = | 356/358 - U 000134 "]
; 1,23.4,7,8-HxCDD T T 300392 - R 000236
. IZ367T8HxCDD o 3907392 T R 0 2
. 23789-HxCDD T T T T 3901392 . U 7 000246 " 7
. 1,2.3.4,6,7.8-HpCDD C . %Az | 033 T 1 00228 ~ |77 1 T
‘ 1,2,34.6,1,8,9-0CDD 458/460 44.64 85 0.191 B 1
: 2,37 8TCDF . "~ 304306 | 3089 | .79 0.0014 ] I
3 02378PCDF ~— — | 3408342 ) U 0.00109
. B3ATERCOF T T T mapan - T ' U | 000704
; 1,23.4,7,8HxCDF - | 374376 T U 0.00131
1,23,6,7,8-HxCDF . 374376 ' 4 T U 0.00127
- 123785 HxCDF | 3741376 T U | 000188
" 2.3,4,6,1,8H1CDF 3741376 , T U "o.ooliv'" ]
~ [1234,6,78BpCDF ~ 408/410 | 39.05 R 0.00958 1. ~
T 1333789 HpCDF ] 408/410 T ' U | " "000352
. 12346789-0CDF . TMAa4d | 447 G7 00145 | 3 I
» NOTE: Cénreatritions, Estimuted Maxbuum Pessible Convatrations {(EMPCs), andl Estimaied Detection Levels (Du) oy snlidn?ﬁilu wre ealculated on 3 dry weigh Imls -
- Coa (ew&s’uumh_khhrqrg‘pcﬂg)uavuwﬂgmtwkwﬂhﬁuphb). ) ' ‘
R (e T | Selected Peak Ton “Jon Ratio . )
. Labeled Compounds . _ Jons l RT Ratio # Limits | % Rec# | Recovery Limits
f3c-237,3 TCDD I 332334 T "3131 .78 0.65089 | 724 (5% 164%) |
. G237 EPEDD T T 368370 | 343 [ 157 T | 13278 746 | (25%-181%)
13C-1,2.34,7.8-HxCDD - ’ © 402/404 "36.91 1.28 1051437177798 [ (32%-1219) |
1 [3C-1.2.3.6.7.8MCDD " 4020404 N 1.27 1.05-1.43 823 | (28%-130%)
Lo 13C-l,234678-HpCE) .. | 436AR 'J"'Zo.‘s's‘j"—"' 105 " | 038130 | 797 | (3% 140%) B
i [I3¢-OCDD - ) 470472 | 2462 39 0.76-1.02 76.8 (17%151%)
13C-2,3,7,8-TCDF o o y 3167318 _,_ 30.93 _ .78 | 0.65-0.89 | &86 - (24%—169%)
13C-1,2,37.8-PeCDF T 7T 537354 3351 |7 s 1 i3ZiTs 719 |7 (24%-185%)
0 P3C23478PeCDF T T 1735258 3412 159 | 13798 | 919 21%-118%)
: 13C-123478HxCDF " 7| 3ganse ] 81853 043059 | 796 (26%-152%)
. [13C-1.3,3,6,7,8-HxCDF 3847386 36.29 51 0:43-039 |~ 790 (26%-123%;
C [3C234678HxCDFT T T T 334785 IL‘ 36799 52 043-059 | “ 739 (-28%-136%;
i BCI23785-HxCDF T | agange TS AT 043055 | 647 | @9m-147) :
= 13C1,Z34678HpCDOF | a1mm20 3906 | a4 0.37-0.51 769 (28%-143%)
j [13€1.2,34,7,89-HpCDF I YT 77 T _‘_41"0“2“ "Toas . [T037051 | Bs (26%-138%)
BICI2378TCOD ~ 77| "T3sNa N5 "NA [ Na 9L6 | G3%-131%)
| § Catmn i e wed Ta hag vaioes raide O imbe. S Pt — L -
| . - . '
' : Page Y of) Page 24 of ‘022 o Form 1-HR CDD-I . : DLMO02.2 ()2/09)
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1DFA - Form I-HR CDD-1

EPA Sample No.
'CDD/CDF Sample Data Summary *Rvodi-LB-021312
. { High Resolution L By wgo
-Lab Name: Cupe Fear Analvtical. LLC (CFA) Contract: EP10W001070 ' \
Lab Code: NC001894 Cuse No. 31826 TONo: 21960 . SDG No.: RS003-FB-021312
Matrix: Wipe ' Lab Sample ID; 3253012 '
Sample wi/vol: L wipe : , Lab Fite ID: A2FEBI2A 36
Water Sample Prep: N/A ' ' Daté Received:  14-FEB-12
Concentrated Extract Volome: 20ul: ~ Date Exiracted: 21-FEB-12
Injection Volume:1.ul. % Salids/1.ipids: 100 Date Analyzed:  25-FEB.12
. GC Column: DB-5MS ID: &m\_ﬂz_‘_rgr_n;_()_l_’ﬂn_ Dilution Factor: 1
Concentration UnitshEwipe , N
Selected Peak |  loa ~ I
b‘l‘arlp,et Anatyte B lons RT Ratjo 4 Concentration | Q | EMPC/EDL
p37fTcDb T 7 S el e et s U | 060109
1.2.3.7.8-PcCDD ‘ 356/358 .. U | T 000217
. TZ3438-0CDD B 77 1 R R S v l U 0.00183
“i1.2.3.6.78.HxCDD Poes T T T T T T U 000188
1.23.7.89.-8xCDD ) 390392 T U | dboios”
§ 234678450 | T e@amie | Y T T U [ 000384 |
12346789 5-0CDD — 7 4587460 469 |99 [T o003” 1B
BATSTCOF  — T T T T om0 | 084 | 68 000188~ ;3 [ T
123,78PeCOF ~ T T 340/342 o U | 7 6.000932
P 3478 PeCDF T 3a0i3a2 T 0.000934
123.4.78-HxCDF — 3747376 B U 0.000894
0,2,3678HxCOF " T 3741376 ‘ 1 U 0.000846
1,2.3,1,8,9-HxCDF T | 3145376 ‘ U 0.00131
2346.7.8-HXCDF__ . 3741376 U 0.000038
1234678HpCDF_ " — T [ 408/410 1 ‘_'_ T U | 000108
123,4789-HpCDF - ~{ T 408/410 , - U 0.00166
1,23.4.6.7.89-0CDF T 7T aaudaa T ] 0.00254
NOTE: Con:nm'llhnb, Eslﬁm(ed Muxinruin Possibte Conentrations (EMPC!). and Estimaied Drirclion Levels {EDLs) for sofid| umyk: are culchiptes on o dry weight bashy

(encepl llnnm, \mm.m npomd on ) m \nlat basis with % l.iphls).

_ Selected - Peak T Ton lon Ratio
Labeled Compounds o - lons RT [ Rato# Limits. | % Rec# | Recovery Limits -
i3C-2378-TCOD ~ - 3327334 3150 | .78 0.65-0.89 807 | (25%-164%) |
13C-12,3.7,8PeCDD - -] T 368A70 343 16 [ 132178 836 | (25%-181%)
|13C-123478-HxCDD : T 402/404 3691 126 | 105743 | "E832 (32%-141%)
A3C1.33678HxCDD © T T — —dozaes - 3699 | 127 105143 | 868 | (28%-130%)
13C-1,23,4,6,7.8-HpCOD —’ TTa3638 | 4032 | TTT05 T 088130 83.7 (23%-140%)

I LE eRele o) J 4700472 | 4462 91 7076702 |7 8238 (17%-151%)

- B3C33787CDE I 3167318 3061 78 0.65-089 74.7 (24%- 169%)
F3¢-1337.8PCDF L ‘. 3854|335 | 13 g 789, | (24%-185%)
JI3C23.4.78-PCDF 3527334 3412 157 | 132178 795 (Z1%-178%)
WIC- 123428 0CDF - T T _L 384386 | FG9 T 52 |T043-059 834 | T 6% 151%) ]
13C-1,2,3.6,7,8-HxCDF T T3843%6 | 3629 7| 52 T 043059 | "®6 (26%-123%) |
43C.23,4.678HxCDF | = 38am86— 1 3678 7 517 [ 043059 798 28%-136%)
hic-12.37,65 "HxCDF _ — 384/386 ’ﬂ 3157 |~ - 52 . [T043059 17794 09%1 7%) | '
13C-1.2:3.4.6.7.8-HpCDF 7418420 T} 3905 45 | 037-0.51 826 | (8% 143%) |
_33C-123A7s§'ui'61)1= f‘ 418420 [ ds ] Taa 037051 [ 84| (26%-138%)
p7C1-23.7.8TCDD ~ - | 328NA" | 3T% | WNa 1. Na 91 9 (35%497%)

# Cohumia o he veed 1o Sug vatues sorside QC limits, T

Poge ¥ of 1 . : Form }-HR CDD.}
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Lab Name: Cape Fear Analylical, LLC (CFA)

Lab Cede: NCOD1894 Case No.: 41826
Matrix: Wipe -
- Sample wit/vol: 1 wipe

Water Sample Prep: N/A
Concentraied Extract Volume: 20 ul
Injection Volume:] uL,

Concentration Units:ng/wipe

% Solids/Lipids:
GC Column: DB-SMS 1D: 60m x 0.25m‘m,'0.25nm

~ 1DFB.Form I-HR CDD-2
' CDD/CDF Toxicity Equivalence Summary

00

High Resolution

Contract: EP10W001070
TO No.: 21960
Lab Sample ID:
Lab File ID:
.Date Received:  14-FEB.12
Date Extracted: 2I- ,
‘Date Analyzed:
Dilation Factor: 1

3253009

EPA Samplc. .Nn‘ _
RVOOI-FW01-001

L BTN ;'7'.;

SDG Ne.: RS003-FB-021312

' A23FEB12A-13

B T , _ TEF-Adjusted
Target Analyte Concentration §|  TEF* Concentration
33,78-TCDD 0 | xi1= 0
[2378PeCOD ™ T 0 T xi= 0
1,2,3,4,7.8-HxCDD 0 x0.0= 0
1,2.36,7,8-HxCDD D 0 | xo01= 0
123,789 HxCOD N 0 | x01= i T
* [123,4,6,7,8-HpCDD I ) e w—y,CT W
. [12.3,4.6,7,8,9-0CDD 0 S0z x0:6005=—"— 0001306 O
J8-TCDF ) T @ T x01= 0 -
1,2,3,7,8 PeCDF 0 % 0.03= T
2,3.4,7.8-PeCOF - 0 x03= 0 ‘
1,2,3,4,7,8-HxCDF 0 x0.1= 0 ]
1,2,3,6,7,8-HxCDF 00424 x0.0= 000424
. 1,2,3,7.8,9-HxCDF . 0 x0.1 = 0
" B.346,7.8AxCDF 0 X01= 0 -
1,2,3,4,6,7,8-HpCDF 0239 x0.01 = 000239 |
12.34,785-BpCDF T o x0.01 = 0
- [1,2.34,6,7,8.9-OCDF 0191 x 0.0003 = 00000573
’ Total = 00744433 :
»ODMHE6813

-*'TEF - Toxisity Equivalent Faq[qn;s from the World Heallh Orgnization (WHO), 2008.

- Page } or 3
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Lab Name: Cape Fear Analytical, LLC (CFA):
Case No.: 41826

Lab Code: NC00189%4

. CDD/CDF Toxicity Equivalence Summary

1DFB - Form I-HR CDD-2
High Resolution

Contract: EP]ﬂW!lQ;O?O,
TO No.: 2196.0

LPA Sample No
RV -1-W (02-001

Bavng |

_SDG No.: RS003-FB-021312

Matrix: Wipe Lab Sample ID: 3253010 )
Sample wi/vel: 1 wipe Lab File ID: A24FEBI2A_ 3.4
Water Sample Prep: N/A Date Received:  14.FER.12
Coricentrated Extract Volume: 20ul Daie Extracted: 21.FEB.12 .
Injection Velume:1 oL % Solids/Lipids: 100 Date Analyzed:  25-FEB-12
GC Columin: DB-5MS  1D: $0m x 0.25mm, 0.35um  Ditution Factor: |
Concentration Units:ng/wipe |, - . :
- 1 T 1 TEPF-Adjusied
argel Analyte Concentration ~ TEF* | Concentéation
R.3,7.3-TCDD_ 0 L k= ) -
1,2,3,7,8-PeCDD T 00494 1 Y= T 00494
1,2,3,4,7,8-HxCDD R 0 200 = :
'[1:2.3.6,7,5:HXCDD 0] xoazT 1 T
1,2,3,7,8,9-HXCDD ] T xQ= T - 0 oo
1,2,34,6,7,3-HpCDD 0 048F - | ~x001= | --—-—000487 ) . .-
11:2.3,4,6,7,8.5-0CDD D B Ln 00003 = 0002195 ()
2.3,78-TCDF R %01= — g °
1.2,3,7,8-PeCDF 00618 x003= | ~ TT0001854
4,78PeCDF 0 x03= 0 B

. [,2,3,4,78 HxCDF 0 | x01= 0 -

. #,23,6,7,8-HxCDF 003 x00= 0003 )
1,2,3,7,8,9-HxCDF . 0 C x0I= 0
2,34,678HxCDF 0 “x01= 0 j
1.2,3,4,6,78-HpCDF =~ 10391 X001 = 000391
. 1234789-HpCDE 0 Lxom="T""""pg —

- [1.2,3,46,789-OCDF 0655 -x00003= | 00001965

. _ T “Towl= | 00654305

" *TEF - Toxicity Equivalent Factors from the World Mealth Orgnization (WHO), 2005,

Page 3 of 1 )
Page 4] of 1022,

Form I-HR CDD-2

- 60583605

DLMO2.2 (12/09)




IDFB - Form I-HR CDhD-2

CDD/CDF Toxicity Equivalence Summary

Lab Name: Cape Fear Analyiical, LLC (CFA) .
‘Lab Cogie: NC001894 Case No.: 41826

Nigh Resolution

Contract: EPIDW.OO_)O7Q

TONo.: 21960

‘ .EPA Sample No.

RV001-FB-021312 ]

CACT VAN

SDG No.: RS003.-FB-021312

Matrix: Wipe Lab Sample ID:  32530)) -
Sample wi/vol: 1 wipe LabFileID: - A24FEBI2A 3.5
Water Sample Prep: N/A Date Received:  14:FEB-12
* .Concentrated Exiract Volume: 20uL Date Extracted: Zlglf'EBglz
Injection Volume:1 ul % Solids/Lipids: 100 Date Analyzed:  25-FEB-12
GC Column: DB:SMS  ID: 60m x 0.25mm, 0.25um - Ditution Faclor: |
" Concentration Unfis:ng/wipe
' - T : : .| TEF-Adjusted’
Target Analyte . Concentration TEF* Concentration
2.3,7.8-TCDD R 0
-[12.3.7.8-PeCDD “! 0T al= 0
1.2.3,4,7,8-HxCDD 0 x0.) = 0T 7T
1,2,3,6,7,8-HxCDD 0. x01 = 0
1,2,3,7,8,9-HxCDD 0 x01= 70
1,2,3,4,6,7.8-HpCDD 0228 ° x001=" [ 000228
- [1.2.346.7.8.5-6CDD 191 X 00603 = 0000573
23,78 TCDF 0014 x01= 060014
- 1,2.3.7,8°PeCDF 0 1 xv03= 0
2.3,4,7,8-F¢CDF 0° x03 = 0 ,
1,2,34,7,8-HxCDF 0  x01= 0 -
11.2,3,6,7,.8-HxCDF T “x0T= 0
- 1,2,3,7,8,5-HxCDF B 0 1T o= 0 ]
23.4.6,73-HxCDF 0 T X01= 0 -
1,2,34,6,7,8-HpCDF o .00998 x0.01= 0000998
1.23.4.789HpCOF B 0 X001 = 0
- [.2.3.4.6,18.5-OCDF 0149 x00003= | 00000447
N Towal= | 00052057

*TEF . Toxiity Equivalent Faciors fram ihe Warld Health Orgrization (WHO), 2005,

Page } of 1

Page 4201 1022 -

Form LHR CDD-2 -

. DLMB2.2 (12/09)
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Jrem————— et e

' - Let B
1DFB - Form I-HR CDD-2 " EPA Sample No, a\L:

DD/! Toxicity Equiv. ummar V00I-LB-021312
CDD/CDF y Equivalence S y F 3 NP0
High Resolution ANPO |

Lab Nume: Cape Fear Anulvtu-al, LLC. (CFA! . Contract;: EP10W001070 . .
Lab Code: NC001894 Cuse No.: 41826 TO No.: 2196.0 SDG No.: RS003-FB-021312
Matrix: Wipe Lab Sample 1D: 3253012 B
Sample witval: 1 wipe : LabFileID:  A24FEBI2A 3-6
Waler Sample Prep: N/A Date Recefved:  14-FEB-12
Concentrated Extruct Volume: 20 ul, _ Date Extracted: 21.FEB-12
Injection Volume:] vl. % Solids/Llplds 100 Date Analyzed: 25-FEB-12

GC Column: DB-5SMS  1D: 60m x0.25mm, 0.25um  Dilution Factor: 1
Concemraiiun Unils:nghwipe

TEF-Adjusted |

Jarget Analyte _ | Concentration TEF* Concentration
Fns-'rcob B 0 Xl = ' 0
123.78-PeCDD. 7 7 0 7T 0 X1= 0
123478 HxCDD T 6T x01=_| 7o 77T
* 1.2.3.6.7.8-HxCDD 70 . x01= 0
1,2.3,7,8,9-HxCDD 7o 30,0 < i . :
123,4,6,78HpCDD ' ) X001 = 0 T
1,2,3,4,6,7,8 9-GCDD 10103 x 0.0003 = 00000309
PATETCDF 00188 T x01= 000188
1,2,3.7.8-PeCDF - T 0 x0.03= R
.3.4,7,8-PeCDF i ' 0 x03=""" 777 77 ]
1,2.3,4,7,8-HxCDF ) x0i= ! 0
1.2,3.6,7,8-HXxCDF - 0 x01= | 0
- N237.89MxCDF K Tabi= T k)
 R34,678-HxCDF 0 [ Txo1= 0
1,2,3.4.6,7.8-ApCDF , 0 x00) = 0
11,2.3.4,7,3.9-HpCDF ‘ 1 70 T T Tx0m= D
12.3.4,6,7.8.9-0CDF — 0 % 0.0003 = _ I
— Total = 00019109

*  TEF - Toucity Equivalent Faciors from the Works Healih Orgitzation (WHO), 2008,

Page 1071 : . ‘ ’ Férm 1.HR CDD-2
' Page 43 of 1022
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EPA Saimple No.

- 1DFD - Form I-HR CDD-4
TEF Adjusted Concentration Mammal/Fish/Bird RVO01-FWONI-00) !
Ban NP

Lab Name: Cape Fear Amalytical, LLC (CFA) Contract: - EP10W001070 : -

'Lab Code: NCOO1894  CaseNo.: 41826 - TONo.: 21960 © 8DG No.: RS003.FB.021312
. ‘Matrix: Wipe . Lab Sample 11): 3253009 ' |
Sample witvol: 1 wipe " Lab File 1D: A23FEBI2A-13.
“Water Sample Prep: NJA Date Received:  14-FEB.12
- Concentrated Extract Voliine: 20uL Date Exiracted: 21-FEB-12
5 Injection Volume:1 8L % Solids/Lipids: 100 Date Analyzed:  23-FEB-)2

+GC Colnmn: DB-SMS

1D: 60m x 0.25mm, 9:25um
o Concentration Units:ng Umts.nglwipe :

Dilution Factor:  §

L Pagc_580f102_2 '

! " Target “TEF | TEF-Adj. | TEF-Adl.  TEF | TEF-Adj
i Analyte - Cone. | Mammal Conc, ~ Fish Cone. Bird Conc,
2,3,78-TCDD 0035 ) 0035 T T T ass T 033
123,78PeCDD 00712 [ T aom2. R 7 - R i 00712
1.2,3,4,7,8-BxCDD 006 0] .0006 05 003 005 003
123,678 HxCDD 607 0.1~ 0007 [ o0 00007 06”7y 00007 |
1,2,3,7,8,9-HxCDD 00676 0.1 -000676 0.0 0000676 | 07 T 000676 ]
1.2,3,4,6,7,8-HpCDD 0.0625 001 | .000625 | 000i .| .0000625 | 0.001 0000625 |
12,3,4,6,7890CDD 0.502° 0.0003 | 0601306 | 0.0001 0000502 | 0.0001 0000502
23,7,8-TCDF _ T 100352 0.1 .000352 0.05 © 000176 1 ] 00352 ]
1,23,7,8-PeCDF __ 0027 | 003 " | “1000081 005 000135 | 00 | 60027
2,3.4,7,8-PeCDF 00272 03 [ 000816 | " 05, | 00136 1 00272
1,2,34.7,8-HiCDF 0142 0.1 00142 [ o1 00142 01 {00142 |
1,2,3,6,7.8-HxCDF 0.00424 0.1 "] 000424 | 0. 000424 | T 0.4 T 000424
1.2.3,7,89-BxCDF 00574 17 o1 000574 | o 060574 0.1 1000574
- p34678BxCDF 00324 0. 000324 0.1 000324 01 | .000324

L 1234.6.T.8-ApCDF 00239 0.01 ,000239 0.01 ©.000239 001 | 000239

: 1234,185-HpCOF | 00714 | 001 [ 0000714 0.01 0000114 |7 Q01 0000714
[.2346789:0CDF 7 0.0191 00003 | .00000573 | 0.0001 | .00B0O0IST | 00001 | 00000181
, 1 Towal= [ 01767873 | Toal= | 01859561 | Towml= | .02134301
TEF Toxicity Equivalent Fsctors from the World Hn!lb Orgnization (WHO) (Mammal 2005, Hsll nntl Bird 1998)
Page 1 of 3 o o Form 1-HR CDD-4

DLM02.2 (J2109)




IDFD - Form 1-HR CDD-4
. TEF Adjusted Concentration Mammal/Fish/Bird

EPA Sarnple No.
RV001-FW002-00]
R MNE

Page 59 of 1022

DLM022 (12219}

Lab Name: Cape Fear Apalyiica); LLC (CFA) Contract; EP10W001070 T ‘
Lab Code: NC001894 Case No.: 41826 TO No.; 21960 SDG No.: RS003-FB-021312
* Matrix: Wipe Lab Sample ID: 3253930 °
Sample wi/vol: I wipe Lab File ID: A24FEBI2A_3-4
Water Sample Prep: N/A Date Received:  14.FEB.12
Concentrated Extract Volume: 20 ul, Date Extracted: 21-FEB-12_
: Injection Volume:] uL % Solids/Lipids: 100 . Date Analyzed: 25.FEB-12.
GC Column: DB-SMS  1D: . 60mn % 0.25mm. 0.25um Dilution Factor: 1~ ,
Concentration Units:ng/wipe s ) .
2 : Target L | TEF  TEFAS. | TEF | TER-A®) | TEF TEF-Adj. )
{ . Anplyte I Cone, ' Mamma) _’_ Cone. Fish Cone. Bird Cone. _4
2,378-TCDD oI T T et 1 Lo T T T Tem
1,2,3,7,8-PeCDD 000494° T T7T00a9d” | T 17T T “ooaea ] T 100494
123478HxCOD © T T34 7 01 000344 05 0017271 0057 | 000172
123678 HxCDD . T 00342 T 00 000342 | T 001 | 0000342 T oo 0000342 |
'123.7.89-HxCDD 00356 | 01 | 000356 | G601 0000356 [ 00T, 000356
i 1.2,34,6,7.8-HpCDD 0.0487 001" | 000487 | 0.001 0000487 0.001 | 0000487
- 1.2,346785-0CDD 0.733 0.0003 | 0002159 | . 0.0001 0000733 0.6001 0000733
P3TRTCOF 7 00434 0.i 000434 005 | 000217 ~ 1 ~00433
. 1.23.7.8-PeCDF 0.00618 0.03 | “0001854 0.05 000309 (¥} 000618
,3,4.7.8-PeCDF ' 00256 "7 03 000768 | 05 | 00128 | T 1 Tl 00986
T 2387 8HXCDF 00292 | 01 000292 01 | 000292 0.1 000292
¢ 12367,8HxCDF | 0.003 0.1 "77.0003 0.1 0003 0.4 0003 T |
1,2,3,7,859-HxCDF 00398 T 0 T 000398 | od 000398 0. 000398 |
i\ R3.4.678HCDF 2 Y 00027 | O 00027 0.1 00027
" [1,2,3,4,6,7,8-HpCDF | 00397 0.01 000391 | 001 . | 600361 0.01 .000391
" 1.2.34,7,8,9-ApCDF | 00378 | 001 0000378 0.01 | 0000378 0.01 0000378
- 1,2,3,4,6.7.8.9-ocnp-' § | 00655 | 00003 |.00001965 | 00001 | 00000655 | 0.0001 | 00000653
T . ‘ "1 Towl= 01149475 | Total=__ 01206315 | Toral= | 01654755
L. TEF- Torlzlty Equlvalznll"admnmntbe World HullhOrgmuIlon (WHO)(Mnmmalmﬂs Fish and Bird 1998). :
H . - ~
© . Page el ' ' " Fuml-HRCDD4 = - co
L




1DFD - Form I-HR CDD-4 EPA Sample No.

TEF Adjusted Concentration Mammal/Fish/Bird FVOO'-FBWBIZ .
: ‘ _BuNNVT
' Lab Name: Cape Fear Analvtica), LLC (CFA) . Confract: EP10W001070 - ,
‘Lab Code: NC001894 - Case No.: 41826 TO No.: 2196.0 SDG No.: RS003.FB-021312
Matri: Wipe ’ | v . LabSample ID: 3253013
Sumple wikvol: 1 wipe , Lab File ID: A24FEBI12A 35
Water Sample Prep: N/A L ", DateReceived:  14.FEB-12.
Concenfrated Extracl Volume: 20 ul Date Extracted: 21-FEB-12
Injection Volume:1 vl % Solids/Lipids: 100 Date Analyzed: 25-FEB-12

(GC Colunin: DB.5MS_ ID: 60m % 0.35mm,025um  Dilution Factor: 1
Cuncmlra!im} Units:ng/wipe ' '

Torget 17 TEF | TEF-Adj. TEF | TEF-Aqj. TEF TEF-Ad;.
Analyte " Conc. | Mamwwal | Cone, Fish Cone. Bird Conc.
2328TCDD T . T 00118 1 00118 R 00118 T 00118
1.2378-PeCHOD 00134 1 | o013 | 1 00134 1 00134
1.2.3.4.7.8-HxCDD : | 00236 T 01 000236 05 00118 | 005 | 000118
1.2.3.6.7.8-HxCDD -1 00238 0.1 | 000238 . 0.00 0000238 0.01 10000238
h23.789HxCDD | 00246 0.1 000246 | 001~ | ~.0000346 0. 000246~ |
h3346780pCDD = T [ 00228 | 001 000228° | " 0000~ T 0000228 0.001 | 0000228
[l23.46785-0COD 0.191 1 "0.0003 | 0000573 | 00001 | .0000191 | 0.0007 0000191
2.3,7.8-TCDF — [ 00014 01 | .00014 0,05 ~ 00007 T | 0014
W 2378PCDF | 00109 0.03 | 0000327 005 | 0000545 | 01 | 000109
P3478PCDF - | 00104 03 000312 |~ 035 00052 1 00104 |
1,2,3,4,7,8 BxCDF 00131 01 000131 0.7 000731 01 [ 000131 |
12.3.6.7,8HxCDF 00127 00 | .ec0127 [T 00 " | T.00077 0.1 000127
1,2,3.789-HxCDF .~ | 00188 0.1 000188 0T -} 000188 | _ 0. 1000188
© £.3.4.6,7,8-HxCDF 00137 0.1 000137 01 2000137 0.1 000137 .
.- 1.2.3.4,6.7.8-HpCDF ‘,_ 0.00998 .| 0.0i 0000998 0.01 ~.0000998 001 0000998
11,234,789 HpCDF - 00352 0.01 0000352 | 001 | 0000352 0.01 0000352
1,.2,3.4,6,7,8,9-OCDF N 00149 [ 00003 [ 00000447 | 0.0001 | 00000145 | 0.0001 | 00000149
- ] ' ' Total= [ 00473247 [ Tolal= | 005/3425 | Towmi= | 00621819

TEF - Toxicity Equivalént Fadtars from the World Heslth Orgalzstion (WHO) (Mammal 2005, Fish end Bird 1998),

‘l;ngr Yoy . anlJf!?ClNM . e I DLM02.2 (12/09) .
‘ Page 60 of 1022 ’




s

IDFD - Form I-HR €DD-4 . EPA Sample N,

TEF Adjusted Concentration Mammal/Fisl/Bird ~ RVOI-LB-;21312 - ™1
: BN
Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070 : .
_LabCode: NC001894  Case No:' 41826 TONo.: 21960 .SDG No.: RS003-FB-0213)2_ -
‘Matrix: Wipe ' . . LabSample ID: 3253012
:Sample wtivel: 1 wipe LabFileID: ' A24FEB12A 3-6
- *Water Sampleé Prep: N/A Date Received:  14.FEB.12
:Concentrated Extract Volume: 20 uL ‘ Date Extracted: 21.FEB-12
“Injection Volumne:1 uL % Sclids/Lipids: 100 Date Analyzed: 25.FEB-12

GC Celumn: DB-SMS 1D: 60m x 0.25mm, 0.25um  Dilution Facior: 1
- Concentration Units:ng/wipe

Targel N | TEF TTEFAd. [ TEF | TEF-Ad. | TEF | TEF-A%,
_ Analyle | Come. | Mammal | Conc. Fish _ Cone. Bird Cone. |
3,71 8-TCDD . 00109 1 ] oo | 1 .00109 T 00109
12378PeCDD ~ 00212 T 00212 1 00212 1 o2
1.2,3,4.7 8 HxCDD — 00183 0.1 | 000183 05 000915 0.05 0000915
1.2.3678-HxCDD ~ . ° 00788 | 0. 000188 | - 0.01 . | 0000188 001 0000188
1,2,3,7,8,9-HxCDD T 00193 0.1 000193 ~0.00 0000193 or 000193
1.2,3,4.6,7,8- HpCDD 00384 | 001 0000384 0.001 .00000384 0001 | .50000384 |
1.2,3,4,6,7,8,9-OCDD 0.0103 0.0003 | .00000309 | 0.0001 00000103 0.0001 | .00000103
2.3,7,8 TCDF 0.00138 0.1 000188 _ 0.05 I R T L
1.2378PeCDF - _ 000932 0.03 00002796 005 | 0000466 | 01 0000932
2.3.4,7.8-PeCDF 000934 0.3 0002802 05 | 000467 ) 000934
1,2,34,7,8-HxCDF 000894 0.1 | .0000894 00" | 0000894 _ 0.1 0000894
1,2.3,6,7,8-HxCDF . 000846 0.3 0000846 | 0.1 - | 0000846 0.1 .~ [ .0000846
1.2,3,7,8,9-HxCDF i 00131 0.1 000131 | 03, | 000131 | 0.1 000131
,3,4,6,7,8 HxCDF ~ | 000938 0.1 0000938 0.1 | 0000938 | 0.1 0000938
1,234,678 HpCDF - 00108 0.01 0000108 | 0.0 0000108 | . 0,07 0000108
3.2.3,4,7,8,5-HpCDF 00166 0.01 0000166 0.01 0000166 0.01 | .0000166 |
1.2.34,6.7.8,9-0CDF 00254 0.0003 1.000000762] 00001 | 000000254 | 0.0001 | .000000254
: ~ _Total= |.004738612| Total= | 005202024 | Total= | 006851824

TEF - Torlcity Equivalént Factors from the World Health Orguization (WHO) (Msimmal 2005, Fich and Bird 1998),

?.nge 1 0of) FOI'!II LHR CDD-4 R ) . S DLM022 (12,09}
b, . . - . .
|} . \ B
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o EPA Fact Sheet: Use of Dioxin TEFs in Calculating Dioxin
TEQs at CERCLA and RCRA Sites




Use of Dioxin TEFs in Calculating Dioxin TEQs at CERCLA and RCRA Sites

May 2013

Purpose

This fact sheet provides information on the use of the 2005 World Health Organization (WHO) -
dioxin toxicity equivalence factors (TEFs) to calculate dioxin toxicity equivalence (TEQ) at
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
Resource Conservation and Recovery Act (RCRA) sites contaminated with dioxins, furans, and
polychlorinated biphenyls (PCBs). The approach provided in this fact sheet is for use at newly
evaluated sites as well as for re-evaluating sites that have been previously cleaned up or screened
from further consideration. ‘ " -

Background

Dioxins are a group of compounds that share distinct chemical structures and characteristics. The
term dioxin commonly refers to the compound in this group considered most toxic, 2,3,7,8-
tetrachlorodibenzo-para-dioxin (TCDD). Dioxin-like is a description used for compounds that
have chemical structures, physico-chemical properties, and toxic responses similar to TCDD.
Dioxin-like compounds (DLCs), including polychlorinated dibenzo-p-dioxins (PCDDs),
polychlorinated dibenzofurans (PCDFs), and dioxin-like polychlorinated biphenyls (PCBs),
typically are found in mixtures with TCDD at CERCLA and RCRA sites‘and other contaminated
properties. The EPA Toxics Release Inventory Program issued a final rule (EPA 2007) requiring -

that facilities report the released mass (grams) of individual DLCs in addition to reporting the
released mass of TCDD. ‘

4

The evaluation of TCDD and DLCs at CERCLA and RCRA sites includes consideration of the
toxicity (i.e., cancer risks and non-cancer effects) of these contaminants. In the absence of
toxicity values for DLCs, TEFs are used as a measure of the toxicity of the DLCs relative to
TCDD. Concentrations of DLCs measured in media are modified by TEFs to detertnine the dose
‘of each DLC in-a medium that is equivalent to a dose of TCDD. The modified DLC doses are
expressed in terms of TCDD toxicity equivalence (TEQ). The DLC TEQ concentrations are
. used, rather than the DLC concentrations measured in media, for site evaluations including site
characterization, risk assessment, cleanup level development and confirmatory sampling.
The, U.S. Environmental Protection Agency (EPA) Office of Research and Development released
the Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments of
2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (EPA 2010), recommending
the use of the 2005 human and mammalian WHO TEF values for DLCs. For additional

information on the use of the 2005 WHO TEFs at CERCLA and RCRA sites, refer to EPA’s
2010 TEF document. o _ :

This document does not impose any requirements or obligations on EPA, the states, other federal
vagencies, or the regulated community. It is important to understand that this document does not



substitute for statutes that EPA administers or their implementing regulations-, norisita

" . regulation itself. Thus, this document does not impose legally binding requirements on EPA, the

states, or the regulated community, and may not apply to-a particular situation based upon the -
specific circumstances. Rather, the document provides information that may be used at particular
sites, as appropriate, given site-specific circumstances. ‘ ' '

Frequently Asked Questions-

Q:

A:

What are toxicity equivalence factors (TEFs)?

‘2,-3,7,8-tetrachlorodibe'nzo-p-.dioxin (or TCDD) and DLCs; including polychlorinated

dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), and dioxin-like

‘polychlorinated biphenyls (PCBs), typically occur as mixtures in environmental media.

The toxicity of DLCs can be addressed by considering their toxicity relative to TCDD. .
EPA recommends using updated TEFs to assess human health risks from exposure to
dioxin-like compounds (EPA 2010). A TEF for a DLC is a measure of the compound’s
toxicity relative to TCDD, which is assigned a TEF of 1. For example, 1,2,3,4,7,8-

hexachloro-dibenzo-p-dioxin is considered one tenth as toxic as TCDD and has therefore
been given'a TEF of 0.1.

For which media are the TEFs used?

The TEFs are most appropriate for dioxin exposures via the oral exposure route.
Generally, the ingestion pathway for TCDD drives risk CERCLA and RCRA
assessments. The TEFs can be used for evaluating the risk posed by the ingestion of soil,
sediments, water, and fish contaminated with TCDD and DLCs.

What is the basis for using the TEF approach for DLCs?

The TEF approach is based on the concept of dose addition, under which it is assumed
that the toxicokinetics and toxicodynamics for all DLCs are similar, and that the DLCs
act by a common toxic mode of action (i.e., for all DLCs, effects are mediated through
aryl hydrocarbon receptor binding). Further, this approach assumes that toxicological
interactions do not occur among the DLCs within the environmental mixtures being
assessed (e.g., synergism and antagonism do not occur).

What is toxicity equivalence (TEQ)?

For a single DLC, dioxin toxicity equivalence (TCDD TEQ) is the product of the
concentration of the DLC in an environmental mixture and its corresponding TEF; total .
TEQ for the mixture is the sum of the individual TCDD TEQs across the DLCs. The
TCDD TEQ provides a means for determining the toxicity of a mixture of DLCs, in the
absence of toxicity values for these DLCs. . o

Tﬁe EPA’s Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk. _
Assessments of 2,3,7,8- Tetraqhlorodibenzo-p-dioxin and Dioxin-Like Compounds (EPA .
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2010) provides a formula (reproduced below) for calculating the exposure concentration
for n DLCs in a mixture, in TCDD TEQ. Exposure to the ith individual PCDD, PCDF, or
PCB compound is expressed in terms of an equivalent exposure of TCDD by computing
the product of the concentration of the individual compound (Ci) and its assigned TEFi.

TEQ is then calculated by summing these products across the n DLCs present in the
mixture. ¢

TEQ = Z(Ci x TEF,)
i=1

G Individual TCDD or DLC concentration in ervironmental media.
~» TEF; - Toxicity Equivalence Factor assigned for TCDD or the DLC.
‘. TEQ TCDD toxicity equivalence; .

Samnle calculation: -

| Using the 2005 WHO TEFs (Van den Berg et. al. 2006), the TEQ for each DLC is
estimated by multiplying the measured DLC concentration by the TEF corresponding to

the DLC. The TEQ for the media sample is determined by summing the md1v1dual TEQ
for TCDD w1th DLCs in the mixture. For example:
2

Ind1v1dual concentratlon of TCDD and DLCs in an environmental' sample:

2,3,7.8 TCDD........... e ceteeeeeneas e eeeeeeen e -10 ppt (parts per tnlhon)
2,3,4,7,8-PeCDF ...coimvunniesisisornennnnrinnn, Crrreenan 30 ppt

PCB 126, .. e, 20 ppt

TEFs: } _ -

23 78TCDD ..... .1

2,3,4,7,8-PeCDF ......covvninnniiieciinnannn. eeiirens e 05

PCB 126..eieeeeeee s eaans et aaees 0.1

Individual TEQ: ' |

2,3, 7,8 TCDD......ouieiiiiiiiieieeieiiean v 10 ppt X 1 =10 ppt TEQ
2,3,4,78-PeCDF ......ccoovenennnn.n. e v e e 30 ppt x 0.5 =15 ppt TEQ
PCB126........ccccivininnnniinnnl. et 20 ppt x 0.1 =2 ppt TEQ
" Total TEQ

10 ppt + 15 ppt +2 ppt =27 ppt TEQ

For which exposure pathways are the TEFs used?

“In addition to the ingestion pathway, the TEFs may be applied to other exposure routes
(ie., dermal or inhalation), as an estimate, assuming exposures to DLCs via these routes
can be quantified. When included in an assessment, the fractional contribution of oral,
dermal, and inhalation route exposures to the predicted TEQ should be identified.



In the absence of dermal toxicity values, a route-to-route (oral to dermal) extrapolation
can be done using the oral toxicity value and adjusting for absorption through skin. This
‘Office of Solid Waste and Emergency Response policy is described in Section 4.1 of the
Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment) Final (EPA 2004). The

-availability of a dermal absorption factor for TCDD allows for the use of the TEFs in
evaluating dermal exposure. . '

The EPA Integrated Risk Information System (IRIS) does not include toxicity values for
_ estimating the risk posed by the inhalation of TCDD (either via particulates or volatiles).
The EPA Regional Screening Tables (EPA 2012) provide dioxin soil screening levels for
the inhalation pathway based on the California EPA reference concentration (RfC) and
unit risk factor for TCDD. Inhalation risk based on particulate emissions from soil, . -
estimated using the California EPA RfC for TCDD, shows that the contribution of the
inhalation pathway compared to the ingestion pathway is well below 1%. '

Are dioxin TEFs applied in assessing both cancer risks and non-cancer health effects?

The EPA 2010 TEF document (EPA 2010) recommends that the TEFs be used for all |

- effects mediated through aryl hydrocarbon receptor binding by the DLCs, including
cancer and noncancer effects.

How is the EPA 2010 report Recorhmena’ed T oxicity' Equivalence Factors (TEFs) for
- Human Health Risk Assessments of 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like .
Compounds to be applied at CERCLA and RCRA sites? o

The TEF approach has previously been used at CERCLA and RCRA sites. The EPA is
now recommending the use of the 2005 human and mammalian WHO TEF values for
DLCs, as discussed in the EPA 2010 TEF report (EPA 2010). This report provides
updates to the 1998 WHO TEF values (Van den Berg et al 1998), based on a number of
factors, including new toxicity values and the need to consider impurities in test
compounds. '

Some of the 2005 WHO TEFs have increased and some have decreased in value,
compared to the 1998 WHO TEFs. The relative importance of the TEF changes largely
depends on the mixture being evaluated. For example, the TEF for 2,3,4,7,8-pentachloro-
dibenzofuran was reduced from 0.5 to 0.3 and the TEF for PCB 169 increased from 0.01
to 0.03. See Attachment A for a comparison of the WHO 1998 and 2005 TEFs.

Underlying assumptions of the TEF method include: a) the toxicokinetics and the
toxicodynamics of TCDD and DLCs are similar; b) the dose-response curves of TCDD
and DLCs are similarly shaped; c) the aryl hydrocarbon receptor mediates most if not all
of the biologic and toxic effects of the DLCs; and d) the kinetics and potency of various
DLCs are generally similar between species (EPA 2000, EPA 2008). EPA recommends
that risk assessors identify the fraction of the total TEQ attributable to TCDD (for which



uncertamty is relative low) and attributable to DLCs (for which uncertainty is somewhat o

Ahlgher)

The EPA issued a report in 2010 on the use of dioxin TEFs for human health risk

assessments. Does the Agency have information on the use of TEFs for ecologlcal risk
assessments?

Yes. In 2008, the EPA issued the Framework for Applzcatzon of the Toxicity Equivalence

- Methodology for Polychlorinated Dioxins, Furans, and szhenyls in Ecological Risk

Assessment (EPA 2008).
How are the dioxin TEFs used at PCB sites?

There are 209 PCB chemical compounds, or congeners; 12 of the 209 PCB congeners are
considered dioxin-like. If dioxin-like PCBs are of concern at a PCB site, the PCB
cleanup level will need to meet a site-specific dioxin TEQ cleanup level. In this case,
two PCB cleanup levels are calculated. One cleanup level is calculated for total PCBs
(i-e., for all PCB congeners present), baséd on toxicity values for total PCBs. The other
PCB cleanup level is caleulated so that it meets a site-specific dioxin TEQ cleanup _
level. This second PCB cleanup level depends on the TEQ (i.e., concentration x TEF) of -
dioxin-like PCBs in the PCB-contamiinated media along with any TCDD and other DLCs
present, and considers toxicity values for TCDD. The more stringent of the two PCB

-cleanup levels is selected.

Fbr exarrlplé, the PCB soil cleanup level that will meet a site-specific dioxin TEQ soil
cleanup level can be calculated as:

PCB cleanup level for TCOD/PLCs = PCB wil concentration X TEQ cleanup tevet/ TEQ soil concentration

‘Where:

*  PCB cleanup level for TCDD/DLCs: PCB soil cleanup level that meets the dioxin TEQ
' L : soil cleanup level.

*  PCB il concentration Soil concentration of total PCBs.

*  TEQ cleanup level Dioxin TEQ soil cleanup level.

* TEQ soil concentration - Soil TEQ concentration of TCDD and DLCs, (i.e.

other dioxins, furans and dioxin-like PCBs).

The PCB soil éléanup level that will meet é site-specific dioxin TEQ soil cleanup level is

.compared to the site-specific soil cleanup level for total PCBs to select the more stringent

of the two, ensuring that the remedy will be protective for both PCB and dioxin-like PCB
(along with any TCDD and other DLC) exposures.

The following is a sample calculation:

PCB cleanup level for TCDD/DLCs = 5,000 ppt PCBs x 50 ppt TEQ/500. ppt TEQ



PCB cieanup tevet for TcoD/DLCs = 500 ppt PCBs

In this example, one tenth of the total PCB concentration is due't(.) dioxin-like PCBs, as
well as any TCDD and other DLCs present (i.e., the dioxin-like PCB TEQ concentration,
~ along with any TCDD and other DCLs present, is 500 ppt TEQ). For a soil dioxin

~ cleanup level of 50 ppt TEQ, the corresponding PCB soil cleanup level that would not
exceed the soil dioxin cleanup level is 500 ppt PCBs '

Additional Resources

This fact sheet provides information on the use of the 2005 WHO TEFs to calculate TEQs at
CERCLA and RCRA sites. Additional information on evaluating TCDD and DLCs at these sites
can be found online at: http://epa.gov /superfund/ health/comammams/dloxm/dloxmsoxl htmi

| Attachment A “Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk
Assessments of Polychlorinated Dibenzo-p-dioxins, Dibenzofurans, and Dioxin-Like -
Polychlorinated Biphenyls” provides thie 2005 updates to the 1998 WHO TEFs.
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" ATTACHMENT A

‘Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessment of

Polychlorinated dibenzo-p-dioxins, Dibenzofurans, and Dioxin-Like Polychlorinated

Biphenyls'
~_Compound [ 1998 TEF* | 2005 TEF®

Polychlormated dibenzo-p-dioxins (PCDDs). '
2,3,7,8-Tetrachloro-dibenzo-p-dioxin (TCDD) 1 1
1,2,3,7,8-Pentachloro dibenzo-p-dioxin (PeCDD) 1 1
1,2,3,4,7,8-Hexachloro- dibenzo-p-dioxin (HxCDD) | 0.1 0.1
1,2,3,6,7,8-Hexachloro- dibenzo-p-dioxin (HxCDD) | 0.1 101
1,2,3,7,8,9-Hexachloro- dibenzo-p-dioxin (HxCDD) | 0.1 0.1
1,2,3,7,8,9-Heptachloro- dlbenzo-p -dioxin 0.01 0.01
(HpCDD) '
Octachloro- dlbenzo—p dioxin (OCDD) 0.0001 0.0003
Polychlorinated dibenzofurans (PCDFs) : v
2.3,7 8-Tetrachlor-dibenzofuran (TCDF) 0.1 0.1
1,2,3,7,8-Pentachloro-dibenzofuran (PeCDF) 0.05 0.03
2,3,4,7,8-Pentachloro-dibenzofuran (PeCDF) 0.5 0.3
1,2,3,4,7.8-Hexachloro-dibenzofuran (HxCDF) 0.1 0.1
1,2,3,6,7,8-Hexachloro-dibenzofuran (HxCDF) 0.1 0.1
1,2,3.7.8.9-Hexachloro-dibenzofuran (HxCDF) 0.1 0.1
2.3,4,6,7,8-Hexachloro-dibenzofuran (HxCDF) 0.1 0.1
1,2,3,4,6,7,8-Heptachloro-dibenzofuran (HpCDF) 0.01 0.01
1,2,3,4,7.8,9-Heptachloro-dibenzofuran (HpCDF) 0.01 0.01

" | Octachloro-dibenzofuran (OCDF) 0.0001 0.0003

| Polychlorinated biphenyls (PCB congener number) ' -
3,3',4.4'-Tetrachloro-biphenyl (77) 0.0001. 1 0.0001
3,4,4',5-Tetrachloro-biphenyl (81) 0.0001 0.0003
3,3'.4,4',5-Pentachloro-biphenyl (126) 0.1 ' 0.1
3,3',.4,4',5,5'-Hexachloro-biphenyl (169) 0.01 0.03
2.3,3' 4 4'-Pentachloro-biphenyl (105) 0.0001 0.00003
2,3,4,4',5-Pentachloro-biphenyl (114) 0.0005 0.00003
2,3',4.4' 5-Pentachloro-biphenyl (118) 0.0001 0.00003
2'3,4,4',5-Pentachloro-bipheny! (123) 0.0001 0.00003
2,3,3',4,4', 5-Hexachloro-biphenyl (156) 0.0005 0.00003
2,3,3',4,4',5"-Hexachloro-biphenyl (157) ' 0.0005 0.00003
2.3'4,4',5,5"-Hexachloro-biphenyl (167) 0.00001 0.00003 -
2,3,3'4,4',5,5'-Heptachloro-biphenyl (189) | 0.0001 0.00003

! Numbers in bold indicate a change in TEF value.

2 Source: van den Berg et al. (1998); available at: http: //www CErC.usgs. gov/pubs/centerlgdfDocs/90970 pdf
3 Source: van den Berg et al. (2006); WHO’s Web site on dioxin TEFs, avallable at:

hitp://www.who.int/ipcs/assessment/tef_update/en/






